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ABSTRACT

As a result of Contract AF33(657)-8017, a nev type of storage

target for use in camera tubes has been developed. This target is based

II on the principle of secondary electron emission and secondary electron

ifconduction of a low density deposit of an insulator or semiconductor

under excitation of KeV electrons. This target, hereafter referred to

ifas SEC-target. is described in detail in the final report on Contract

AF33(657)-8017. This first interim report describes the design, fab-

rication and preliminary evaluation of the first three, out of eight,

SEC-Vidicons to be constructed under Contract AP33(657)-9190.
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Objective

The objective of the present research contract is to determine

Iithe feasibility of a camera tube having an SEC-target. In particular,

the contract calls for the following 'areas of consideration:

1. Teclunques for producing larger format SEC-targets.

[2. Electron optics of image sections operating at the voltages

determined to be optimu for the SEC-target.

13. Interaction between SEC targets and photocathodes of the

8-11 and 8-20 type.

The contract is to culminate by the construction and evaluation

of at least one SEC-camera tube with vidicon-type readout. This tube is

to employ electromagnetic focusing in both the image section and scanning

II section, a 8-20 photocatehode of normal (greater than 100 iA/lumen) sensitivity

and an edge-supported, large format target. 0 The evaluation of this tube

Ii should afford a direct comparison of its performance with other camera tubes.

Ii Experimental SEC-Vidicons

During the reporting period, preliminary experiments were carried

out to determine design parameters and adequate processing techniques.

A sealed-off image section and a Vidicon with an experimental electron

gun were built to evaluate the performance of these tube components

individually. With satisfactory results obtained from these tests, it

was decided that eight tube starts should be sufficient for the successful

completion of the program. Three complete tubes have been built to date

and have been partially evaluated.
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- In the following, a description of the more important tube

parameters is given. A brief summary of the general test results obtained

IL with the first three tubes in offered rather than a detailed description

of the experimental difficulties encountered during tube manufacturing

and evaluation. A more complete analysis o?the program as well as the

j final test results has to be reserved for the final report on this contract.

The tubes built consist of an S-20 photocathode, a one-inch

I diameter edge-supported SEC-target and a modified vidicon gun capable

r of scanning a 1" x 1. 3" raster. Image section and gun section are

"focused magnetically by a single focus coil operating at 75 to 80 gauss.

The photocathode is operated at approximately -10 KV with respect to the

target. A standard image orthicon yoke is used for beam deflection.

?The video signal is derived from the target backplate, which in operated

* several volts positive with respect to gun cathode potential in the

!normal fashion.

The photocathode response of the first three tubes is 80, 120,

and 180 pAmps/lumen. All three tubes have been operated ant shoved no

apparent adverse effects of S-20 processing on target performance. The

overall performance of tube No. 1 and 2 was unsatisfactory, mainly due

to electrical leakage between gun electrodes and/or excessive amount of

gas released during initial filament activation. These problems have

been pin-pointed and corrective measures will be taken in future tubes.

Tube No. 3 has shown promising overall performance and might

qualify for delivery pending completion of a more careful evaluation.
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In detail, the photocathode response of this tube was 180 jAA/lumen at

Ii tip-off and has shown no decrease in sensitivity during operation and

storage. The readout speed is fast lse.0 the signal is erased to less than

10% of its initial value after one field. Target pain has not yet been

measured separately, but appears to be low judged by the overall tube

Ii sensitivity. This is mainly so, because target voltage was intentionally

kept below 2 volts, at which point the target shows about five small blemishes.

At normal gun voltages, the tube is capable of resolving 15 Ip/M as observed

[1 visually from the mAnitor. The overall tube performance is illustrated in

Fig. 1, which shows a plot of limiting resolution vs. photocathode illumination

II for 100% contrast and for 10% contrast.

I I Conclusion

Judged by the preliminary data obtained from the first three

II experimental SEC-Vidicons, it is concluded that feasibility of a camera tube

with an SEC-target can definitely be demonstrated by the end of this contract.

In particular, the demonstrated compatibility of an 8-20 photocathode with

the SEC-target is considered important progress towards a positive fulfillment

of the objective of this contract.

Recamendations

It is recomnded that the proVram be continued with the con-

struction and evaluation of five more exper1mental SIC-vidicon tubes.
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